A state-of-the-art review of surrogate propagation in fish.
Surrogate propagation is a systematic approach to producing donor-derived gametes using germline chimeras. In fish, the use of germline chimeras to study the development of germ cells was first conducted in the 1990s in the model fish species medaka (Oryzias latipes) and zebrafish (Danio rerio). More recently, surrogate propagation has been actively investigated as a means of efficient gamete production not only in model fish species but also in aquaculture species and endangered species. Surrogate propagation has the following components: combination of the donor and host species, host sterilization, donor cell preparation, transplantation of germ cells, and gametogenesis and gamete production in surrogate fish. In this review, we first provide a general overview of previous studies related to germ cell transplantation and the methodologies developed for different species, and consider how these have been applied in practice. Second, we consider the development of primordial germ cells in fish embryos, particularly the molecular biological approaches used for the visualization of germ cells and sterilization of host embryos. Finally, we discuss sex control in germline chimeras, which may be a key component of the use of surrogate production in aquaculture. We focus on techniques to produce sterile fish, as these are crucial to the exclusive production of donor gametes in a surrogate host. The advantages and disadvantages of various aspects of surrogate propagation are discussed, the potential use of surrogate propagation as a seedling production system is considered, and future perspectives for aquaculture are suggested.